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ABSTRACT: 

PROBLEM TO BE SOLVED: To suppress the sequential variation of the 
characteristic dispersion of a fpppjifp film on a wafer, by iSts 



keep this pressure const. 



tube according to the internal pressure in a chamber to 



SOLUTION: A variable shield tube 1 lowers to a lowermost position to mount a 
wafer 15 on a susceptor 11, using a robot arm, etc. The wafer on the susceptor 11 is 
heated from the back side with an Ar gas heated by a heater contained in the 
susceptor 11. The tube 1 moves up to specified position to set the aperture of the 
opening 13. An N, or Ar gas is introduced from a gas feed hole 6 with measuring the 
pressure by a vacuum gage 14a to detect its pressure variation, according as the 

IMiMigfMWM 13 to 
keep the pressure in the chamber 14 const. 
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* NOTICES * 

JPO and NCIPI axe not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



«nWA»W»» 



[Detailed Description of the Invention] 
[0001} 

[Field of the Invention] This invention relates to the sputtering system possessing the shielding device 
covered so that the sputtered particles which disperse from a target especially about the sputtering 
system which forms a metal thin film to the wafer which is a semi-conductor substrate may not be 
equivalent to the wall of a chamber. 
[0002] 

[Description of the Prior Art] as an example of the sputtering system (it is described as a sputtering 
system below) which gave the function which controls the pressure fluctuation near a wafer in order for 
repeatability to improve membrane formation conditions and to control membrane formation conditions 
to a precision ^,1-92367^ - **** - there is last ** sputtering system. This sputtering system 
prepared the variable orifice in the exhaust side the gas installation side to a chamber, respectively, 
adjusted installation and displacement of gas by this variable orifice, and has controlled the pressure 
fluctuation in a chamber. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the sputtering system mentioned above, 
although the variable orifice adjusted installation and displacement of gas and the pressure fluctuation in 
a chamber is controlled, whether in pole low voltage like 10-6Torr, it can suit has not made reference. 
Moreover, in the usual sputtering system, in order to prevent carrying out a direct spatter to a chamber 
wall from a target, the fixed shielding cylinder which covers a chamber wall from a spatter is installed. 
When this shielding cylinder is prepared, the perimeter of the wafer which is a spatter-ed object is 
divided, and it becomes difficult for the inflow of the gas to the space section which is a plasma 
generating field to be performed smoothly early in the variable orifice arranged in the location moreover 
left distantly from the perimeter of a wafer. For this reason, differential pressure arises between this 
plasma generating field, an exhaust pipe, or gas installation tubing. Especially in pole low voltage like 
10-6Torr, the flow of a molecule serves as a molecular flow and, unlike a viscous flow when a pressure 
is high, the differential pressure becomes still larger. If it says and replaces, in pole low voltage like 10- 
6Torr, it can suit in the sputtering system mentioned above. 

[0004] Therefore, the purpose of this invention is offering the sputtering system which can control the 

pressure fluctuation of a plasma generating field also in the case of pole l ow voltage. 

[0005] 

[Means for Solving the Problem] In the sputtering system which the description of this invention 
deposits the sputtered particles which disperse from a target to the wafer which is the semi-conductor 
substrate contained in a chamber, and forms a metal thin film The fixed shielding cylinder which covers 
the sputtered particles which disperse from said target from the wall of said chamber, The movable 
shield cylinder which may move up and down while collaborating with said fixed shielding and 
covering said sputtered particles from the wall of said chamber, It is a sputtering system equipped with 
the drive which adjusts whenever [ opening / of opening which this movable shield cylinder is moved up 
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and down and becomes in the clearance between the edge of said fixed shielding cylinder, and the edge 
of this fixed shielding cylinder ]. Moreover, as for crease music, it is desirable to both extend this edge 
of said fixed shielding cylinder and this edge of said movable shield cylinder upwards aslant toward the 
wall of said chamber. 
[0006] 

[Embodiment of the Invention] Next, this inventi on is explained with reference to a drawing. 
[0007] Drawing 1 is the sectional view of the sputtering system in the gestalt of 1 operation of this 
invention, and is ** The fixed shielding cylinder 2 which covers the sputtered particles from a target 9 
for the wall surface of a chamber 14 while a pars basilaris ossis occipitalis is attached in head lining of a 
chamber 14 so that this sputtering system may surround the target 9 attached in a calhode 10, The 
movable shield cylinder 1 by which a pars basilaris ossis occipitalis is connected with the rod 3 which 
penetrates a chamber 14 airtightly and moves up and down in the wall surface of a chamber 14 by 
collaborating with this fixed shielding cylinder 2 while covering the sputtered particles from a target 9, 
It has the drive containing the motor 4 which a rod 3 is moved up and down and adjusts whenever 
[ opening / of opening 13]. 

[0008] Moreover, as usual, the gas inlet 6 where inert gas, such as Ax gas, is introduced, and the exhaust 
port 7 of cry opump 8 are formed, and the installation base 1 1 which lays a wafer 1 5 in the interior 
counters a target 9, and is contained by the chamber 14 of this sputtering system. Furthermore, it has the 
chuck 1 5 which fixes a wafer 1 5 to the installation base 11. 

[0009] On the other hand, the ball screw is connected with the main shaft of the rod 3 which moves the 
movable shield cylinder 1 up and down. And the gearing of housing which contains the nut which gears 
with this ball screw meshes with the gearing of a motor 4, and the movable shield cylinder 1 moves up 
and down by rotation of a motor 4. In addition, the tip of the lowest edge of the movable shield cylinder 
1 is the same as that of the field of the installation base 1 1, or it is desirable to make it ****** so that it 
may be easy to carry out introduction drawing of a wafer 15. 

[0010] The reactant gas used for a spatter, for example, N2 orAr gas, is supplied from a gas inlet 6, it is 
introduced into the plasma generating field between a target 9 and a wafer 15 from the opening 13 of a 
shielding cylinder, and is attracted by cryopump 8 through an exhaust port 7. Since the pressure of the 
plasma generating field of a chamber 14 is always supervised by vacuum gage 14a at this time, if a 
pressure becomes high, the movable shield cylinder 1 will descend and whenever [ opening / of opening 
13 ] will be enlarged. Moreover, if a pressure goes down, a control section 5 will operate a motor 4 
according to the signal current from vacuum gage 14a, the movable shield cylinder 1 will be raised, and 
opening 13 will be narrowed. 

[001 1] Next, actuation of this sputtering system is explained. First, a wafer 15 is installed in the 
installation base 1 1 for the movable shield cylinder 1 by a robot arm etc. in the state of the lowest edge. 
And a wafer 15 is pressed down on the installation base 1 1 by the ring-like chuck 12, and it is fixed. 
Next, the wafer 1 5 installed on the installation base 1 1 is heated from a rear face by Ar gas heated at the 
heater built in the installation base 1 1 . 

[0012] After an appropriate time, the movable shield cylinder 1 is raised to a position, and the opening 
of opening 13 is set up. And N2 orAr gas etc. is introduced from a gas inlet 6. At this time, a pressure is 
measured at any time by vacuum gage 14a, you detect fluctuation of that pressure, the movable shield 
cylinder 1 makes it move up and down, the opening of opening 13 is adjusted, and the pressure in a 
chamber 14 is fixed. And the plasma is generated and the spatter of the target metal is carried out to a 
wafer 1 5 from a target 9. 

[0013] Drawing 2 is a graph which shows transition of the TiN film sheet resistance to the cryopump 
life at the time of a TiN spatter. After checking storing pressure fluctuation to less than 1 5% by the 
pressure control mentioned above, when membrane formation conditions were ready in this way, what 
kind of effectiveness was acquired by membraneous quality, the TiN film was formed in the wafer at 
******, and the sheet resistance was measured. Moreover, in order to compare, it carried out about the 
case of the conventional fixed shielding, and the case of the movable shield of this invention, 
respectively. Consequently, the residual gas in fixed shielding increases, a pressure is high and sheet 
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resistance shows the inclination to go up as are shown in drawing 2 , and the suction force of cryopump 
declines in the case of the conventional fixed shielding. On the other hand, since the movable shield of 
this invention was made to correspond to LIFE of cryopump and whenever [ opening / of opening 13 ] 
was adjusted, the sheet resistance which could perform by this the spatter which adjusted the pressure in 
a movable shield and was stabilized, and was stabilized was obtained. 

[0014] Drawing 3 is the sectional view showing the modification of the sputtering system of dssdagJ, , 
and is **. As this sputtering system is shown in drawing 3 p both the edge of the fixed shielding cylinder 
2 and the edge of the movable shield cylinder I broke outside, and music is aslant extended upwards 
toward the wall of a chamber 1 4. It is the same as the sputtering system in the gestalt of the above- 
mentioned operation except it. Thus, if it is made for each edge to be extended aslant upwards, adhesion 
in the wall of the chamber 14 of the sputtered particles which disperse in all the directions can prevent 
completely. 
[0015] 

[Effect of the Invention] As explained above, this invention is effective in the ability to control 
fluctuation of dispersion in the properties (sheet resistance, thickness, etc.) of the spatter film of a wafer 
with time by moving up and down the shielding cylinder surrounding the wafer which is a spatter-ed 
object, enabling it to adjust the opening of opening with a fixed shielding cylinder according to the 
pressure in a chamber, and maintaining the pressure in a chamber uniformly. Moreover, if it is made for 
each edge of a fixed shielding cylinder and a movable shield cylinder to be extended aslant upwards, 
adhesion in the wall of the chamber of the sputtered particles which disperse in all the directions can 
prevent completely. 



[Translation done.] 
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